Axonal loss in the pathology of MS: consequences for understanding the progressive phase of the disease.
Axonal degeneration has been identified as the major determinant of irreversible neurological disability in patients with multiple sclerosis (MS). Axonal injury begins at disease onset and correlates with the degree of inflammation within lesions, indicating that inflammatory demyelination influences axon pathology during relapsing-remitting MS (RR-MS). This axonal loss remains clinically silent for many years, and irreversible neurological disability develops when a threshold of axonal loss is reached and compensatory CNS resources are exhausted. Experimental support for this view-the axonal hypothesis-is provided by data from various animal models with primary myelin or axonal pathology, and from pathological or magnetic resonance studies on MS patients. In mice with experimental autoimmune encephalomyelitis (EAE), 15-30% of spinal cord axons can be lost before permanent ambulatory impairment occurs. During secondary progressive MS (SP-MS), chronically demyelinated axons may degenerate due to lack of myelin-derived trophic support. In addition, we hypothesize that reduced trophic support from damaged targets or degeneration of efferent fibers may trigger preprogrammed neurodegenerative mechanisms. The concept of MS as an inflammatory neurodegenerative disease has important clinical implications regarding therapeutic approaches, monitoring of patients, and the development of neuroprotective treatment strategies.